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ABSTRACT: 

PURPOSE:To decrease the read errors by the off-track of a magnetic disk device. 

CONSTITUTION:Data S is written with the off-track deltal (core center 15) from a track center 
16 by a head 4 of a track width (core width) TW. The ratio of a noise to a read out signal S is 
determined by the read out width TN/signal read out width TS of the noise N and is given by a 
write blotting quantity W, erase blotting quantity DELTAE and delta=de!ta1+delta2 as shown in 
Fig., if there is the noise N by the imperfect erasure of the previous writing signal when reading is 
executed by the off-track delta. The imperfectly erased noise N is erased by DC erasing while the 
head is offset to positive and negative and thereafter, rewriting/reading are executed if there are 
the write or read errors (correctable errors and read retry) of the specified number of times or 
above to the same track. As a result the noise read out width TN is made zero, the S/N is 
improved and the en^or generation rate is lowered. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic recorder and reproducing device characterized by constituting so that it may 
have a means to detect that the writing more than the number of times of a convention was performed to 
the same truck, or that the reading error occurred, and a means by which this detection carries out the 
off-track of the magnetic head in positive or the negative direction, and eliminates by this magnetic head 
at the time of ******, the signal written in before may eliminate and the remaining portion may be 
eliminated. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to magnetic recorder and reproducing devices, such as a 
magnetic disk unit, and relates to the magnetic recorder and reproducing device which can reduce the 
incidence rate of the lead error especially produced according to aggravation of the positioning accuracy 
of the magnetic-recording reproducing head. 
[0002] 

[Description of the Prior Art] Generally, in a magnetic recorder and reproducing device like a magnetic 
disk unit, the off-track by aggravation of the positioning accuracy of the magnetic head is raised to one 
of the main causes of a lead error of record data. 

[0003] As this cure, as indicated by the former (reference 1), for example, JP,3-17874,A The equipment 
which corrects an off-track while increasing the amount of offset of the reproducing head little by little 
by turns to an inner circumference or periphery side according to the amount of loss of power of the 
read-out voltage of the data signal by the off-track. In order to lessen the noise which considers induced 
electromotive force by the off-track as a cause as indicated by JP,3-252912,A (reference 2), the 
equipment which added improvement to the size configuration of the magnetic substance for a shield of 
an MR head is known. 
[0004] 

[Problem(s) to be Solved by the Invention] The main causes which a read/write error generates by the 
off-track are by the data written above disappearing and reading a remnants noise for a S/N ratio to 
deteriorate. It disappears, and it increases, so that it generates since [ being such ] the amount of off- 
tracks of t time of a write-in truck position varies once, and the number of times of writing of a 
remnants noise to the same truck increases. However, the above-mentioned reference 1 is what makes 
qff-track correction of the reading magnetic head when reading voltage falls. Reference 2 is a thing 
about the reading magnetic head of the structure which covers the noise magnetic field produced for an 
off-track. Moreover, ******^ Neither of no conventional technology of the reference is taken into 
consideration about the thing which is the cause of fundamental of the above-mentioned lead error and 
which it disappears and is abolished for the remnants noise itself the cure of other small symptomatic 
therapy,-like secondary causes it is made not to only gather the generated noise as much as possible — 
** — what is only intermediary **** - it is - ****** for this reason, with the conventional technology, 
it disappears and the influence of a remnants noise is removed fundamentally enough — the problem that 
the head of the structure where it is special in order not to make things and to remove the influence of a 
noise is needed —****** 

[0005] Therefore, the purpose of this invention is to make low the error incidence rate by the off-track, 
with provide with a reliable magnetic recorder and reproducing device therefore, solving the trouble of 
the above-mentioned conventional technology, and the data which are the main cause of the error by the 
off-track disappearing, and eliminatmg the remnants noise itself. 
[0006] . 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, a means by which this 
invention detects that the writing (light) more than the number of times of a convention (number of 
times of renewal of a convention) was performed to the same truck or that read (lead) and the error 
occurred, and this detection At the time of ****** It has a means to carry out the off-track of the 
magnetic head in positive or the negative direction, and to eliminate by this magnetic head (IRESU), and 
it constitutes so that the signal written in^before may eliminate and the remaining portion may be 
eliminated. 

[0007] Here, the time of a reading error occurring means the time of a correctable error (error 
correctable [ with ECC ]) occurring, and the time of a lead retry occurring. This lead retry is performed 
when an uncorrectable error (uncorrectable error) occurs with the first lead, and at this time, various 
reading conditions, such as slice level of a reading signal and a phase, are changed, a lead retry is 
performed repeatedly, and, thereby, finally, it may serve as a case of having no lead error or correctable 
error generating. 

[0008] When the writing more than the above number of times of (a) convention is performed, offset 
elimination is performed at the time of (b) correctable error generating or (c) lead retry generating. 
[0009] A means to eliminate by the above offsetting is constituted so that offset elimination may be 
performed in order of the following (1) - (4). That is, the truck data which carry out (1) relevance are 
once evacuated to the spare track in a cache memory or a magnetic recorder and reproducing device 
(magnetic disk unit) etc. (2) In the corresponding truck, make the off-track of the magnetic head carry 
out in inner circumference or the direction of a periphery (in positive or the negative direction), and tfie 
data written above disappear, and carry out the direct current erase (DC IRESU) of the remnants noise. 
(3) Re-write the data evacuated to the above-mentioned memory etc. in the corresponding truck. (4) 
When the corresponding truck is re-read and an error occurs, repeat above (2) and the procedure of (3) 
until it is it errorless occurring. In this case, what it considers as as [ of fixation of the amount of off- 
tracks ] at the time of re-writing, or the amount of off-tracks is changed little by little, and it goes (for 
example, it increases little by little and goes) is made. 

[0010] When the writing more than the above-mentioned number of times of a convention is detected, it 
can also cpnstitute so that the noise section (erasing the remaining section) of the truck concerned may 
be automatically eliminated based on the detection. 

[001 1] The above can erase and elimination of the remaining section can be performed at the time of the 

waiting state (an idle state, standby state) of reading of data or a write-in instruction. 

[0012] 

[Function] The operation based on the above-mentioned composition is explained. 
[0013] Since according to this invention the signal which carried out the off-track of the magnetic head 
in positive or the negative direction, and was written in before erases and the remaining portion was 
eliminated when the writing more than the number of times of a convention was performed to the same 
truck, or when a reading error occurred (at the time of correctable error generating and lead retry 
generating), it can erase and the noise by the remaining portion can be decreased even to about 0. 
Consequently, the S/N ratio at the time of signal reading can be raised remarkably, and a bit error 
incidence rate can be stopped low as much as possible. 
[0014] 

[Example] Below, drawing 1 of a drawing - drawing 4 explain the exarnple of this invention. 
[0015] Drawing 2 is the cross section of the mechanism section of the magnetic disk imit by one 
example of this invention. Therefore by drawing 2 , the magnetic disk unit forms the magnetic-disk 
room in the case which consists of housing 6 and the base 12. Below, the composition of this magnetic- 
disk interior of a room is explained. 

[0016] The spindle 3 is directly linked with the motor 1, further, two or more magnetic disks 2 are 
carried in the upper part of a spindle 3, a magnetic-disk mechanical component is constituted, and this 
magnetic-disk mechanical component is being fixed to housing 6. Two or more magnetic heads 4 are 
supported at the nose of cam by two or more head arms S, respectively. The head arm 5 is supported by 
carriage 7, carriage 7 is supported by the ball bearing 8 so tiiat rectilinear motion may be possible, and it 
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is further shown to the ball bearing 8 to it with the rail 9. The rail 9 is being fixed to housing 6. The coil 
10 is attached in the other end of carriage 7, and the magnetic circuit 1 1 is attached in the base 12 around 
the coil. A coil 10 and a magnetic circuit 1 1 are intermediary **** [ as ] which a thrust will generate in a 
coil if the so-called voice coil motor (Following VCM is called) is formed and current is passed in a coil 
10. The rectilinear motion of the magnetic head 4 becomes possible by the above composition at the 
radial horizontal direction of a magnetic disk, and it is positioned at the truck of a request of the 
magnetic disk 2 which is therefore rotating on the motor 1. This positioning operation is performed by 
servo control. The positioned magnetic head 4 writes in information on a magnetic disk 2, or reads the 
information on a magnetic disk 2. Thus, a magnetic disk unit functions as an information storage device. 

[0017] A magnetic-disk room minds the respiratory filter 13, and the open air and a rope are 
intermediary * * * * . 

[0018] In such a magnetic disk unit, by [ of the data written above ] erasing and carrying out DC IRESU 
(direct current erase) of the remnants noise, this invention intends to aim at reduction of the incidence 
rate of the read/write error resulting fi-om an off-track, and there is. 

[0019] Drawing 3 (a) The generating principle of the lead error by the off-track is shown in - (c). A 
model view as the width of recording track (core width of face) carried out delta 1 off-track, for example 
to right-hand side, when it carries out the light of the data to the truck which is carrying out overwrite of 
the data repeatedly by the magnetic head 4 of TW fi-om the truck center 16 where the center 15 of this 
core width of face is regular is shown in this drawing (a). 

[0020] If data are written by the width of recordmg track (core width of face) TW, the width of face of 
deltaW will write to right-and-left both the outside, and the amount of bleeding and the amount of 
elimination bleeding of the width of face of deltaE will occur. The portion of deltaW is a portion which 
contributes to reproduction of a signal with the signal section S. The remaining portion except width-of- 
face deltaE to deltaW is the IRESU section which neither a signal (data) nor a noise has. Furthermore, 
there is a noise portion N which the old data which wrote by making the off-track of a positive/negative 
peak right-and-left both the outsides of the IRESU section (to right and left) disappear, and sets 
remnants as the border of ends. 

[0021] Next, the model view when offsetting delta2 by this truck and leading data by the magnetic head 
of the core width of face TW is shown in drawing 3 (b). Drawing 3 (b) is the case where an off-track is 
carried out to left-hand side. It will be set to TS=TW-(deltal+delta2)+delta W=TW-delta+delta WTN= 
(deltal-i-delta2)-delta E=delta-delta E, if TS and noise read-out width of face are set to TN and signal 
read-out width of face in this case is set to delta=delta l+delta2. Here, the error incidence rate is closely 
related to TN/TS, and it can make an error incidence rate low, so that TN/TS is low. 
[0022] As a feature of this example, by drawing 3 (b), an ofF-track is carried out to positive/negative 
both directions (right-and-left both directions), DC erasion is performed to drawing 3 (c), and the model 
view at the time of carrying out the re-light of the data is shown in it. In this case, since it is set to TN=0, 
an error incidence rate can be made to decrease sharply. The amount of off-tracks in this case is 
variously changed so that the maximum elimination can be carried out in the range which does not 
eliminate an adjoining truck in consideration of the relative shake and relative track pitch to the direction 
of the width of recording track of a head. For example, IRESU while the 2nd amount of off-tracks is 
increased and carrying out DC IRESU etc. increases the amount of off-tracks gradually when the 1st ofF- 
track and DC IRESU are inadequate. 

[0023] What asked drawing 4 for the amount of off-tracks in the case of read/write and the relation of an 
error incidence rate in the simulation is shown. The horizontal axis of drawing 4 is the amount 
(micrometer) of off-tracks, a vertical axis is a bit error incidence rate (probability), the numeric value, 
"lE-08", expresses ** (-8) of 1x10, and "lE-9" expresses ** (-9) of 1x10. [ for example, ] As shown in 
this drawing, according to the method of this invention which carries out DC IRESU of the noise, an 
error incidence rate can be reduced sharply. This effect understands a bird clapper so notably that an off- 
track becomes large. 

[0024] The flowchart of the example of the IRESU method which used the magnetic disk unit of this 
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invention for drawing 1 is shown. 

[0025] First, an equipment power supply is switched on (Step 101) and initial setting is performed (Step 
102). every [ next, ] truck — lead operation — or light operation is performed and the number of times of 
a lead and the number of times of a light for every truck of the are memorized (Step 103) For this 
reason, ****** with the counter which records the number of lights for every truck, and the counter 
which records the number of times of a retry of the truck led now. For a track number and N, the total 
number of trucks and J are [ I (TK) / the number of times of a light, and k (= 0, 1, .... n) / the number of 
convention lights and R of the number of times of a lead and W ] the numbers of convention leads 
among drawing. 

[0026] This equipment will perform DC IRESU of the corresponding truck, if three following ones of 
condition (a) - (c) are satisfied. 

(a) The nxmiber of the counter which is recording number-of-times of light (nxmiber of times of updating 
of data) I (h) for every truck is the same as the value N set up beforehand, or it is at the ****** time 
(Steps 104-106) more greatly than it. 

(b) When a correctable error (error correctable by ECC etc.) occurs (Step 1 14). 
number-of-times [ of predetermined ] R That is, it is a time of a correctable error occurring a **** 
intermediary (Step 1 15,1 16) and in the meantime repeatedly, changing the amount of offset for lead 
operation to a certain truck serially. Even if it carries out the number-of-times repeat lead of 
predetermined, when the correction by ECC is impossible, read/write is stopped as an uncorrectable 
error (Step 117). 

(c) When the lead retry which can be read finally occurs (Step 113 etc.). 

That is, although it goes to (Step 1 12,1 13) and the next truck when lead operation to a certain truck is 
performed correctly at once (103), when an uncorrectable error occurs, a lead retry is performed 
repeatedly. In this case, when various read-out conditions, such as slice level of a reading signal and a 
phase, are changed, there is what read-out finally becomes possible (it will be in the state of having no 
lead error or a correctable error). 

[0027] DC IRESU of a noise is performed in order of the following (1) - (4) (Steps 107-1 10). 

(1) Once evacuate the corresponding truck data to memory, such as a cache, (Step 107). 

(2) In the corresponding truck, carry out the off-track of the head to positive/negative both directions, 
and the data written above disappear, and carry out DC IRESU of the remnants noise (Step 108). 

(3) Carry out the re-light of the data evacuated to memory on the corresponding truck (Step 109). 

(4) When the corresponding truck is re-led and an error occurs, repeat (2) and (3). In this case, at the 
time of a re-light, the amount of off-tracks is changed little by little, and it goes (Step 1 10). 

(5) - if the idle state (standby state) out of which the read/write instruction has not come is made 
********** for obtaining, since performances, such as processing speed of equipment, will not fall, 
either, DC IRESU is in addition efficient 

[0028] The amoimt of off-tracks at the time of carrying out DC IRESU is the range which does not erase 
the next data, and enlarging as much as possible is desirable. 

[0029] By comparatively cheap and easy composition, as shown in drawing 4 according to the above 
example, 4 figures (4th power of 10 minus) can be reduced by off-track 1 micrometer, an error incidence 
rate can be reduced to 9 figures (9th power of 10 minus) by 2 micrometers, and generating of the error 
by the off-track can be practically set to about 0. 
[0030] 

[Effect of the Invention] As explained in detail above, according to the magnetic recorder and 
reproducing device of this invention, the same recording track is received. The off-track of the magnetic 
head is carried out in positive or the negative direction at the time of the writing more than the number 
of times of a convention being performed, and the time of generating of a correctable error, or 
generating of a lead retry. Since the signal written in before erases and the remaining portion was 
eliminated Erase and the remaining portion is removed fi-om the origin, it is the cause of generating of a 
noise by easy composition, without using an expensive special facility like before — With, the off-track 
of ****** improves S/N at the time of this reading at the time of signal reading, and the effect that a bit 
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error incidence rate can be fallen as much as possible is acquired. 



[Translation done.] 
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